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Effect of sowing date on dry matter accumulation and yield of maize in 
hilly regions of Sichuan Province, China’ 
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2. Agricultural Bureau of Zhongjiang County, Zhongjiang 618100, China) 


Abstract: The main maize varieties (‘Zhenghong 505’ and ‘Chengdan 30’) were sowed at 5 dates with 15-day intervals from 
March 26" to May 25" in hilly regions of Central Sichuan Basin to investigate the effects of different sowing dates on the dry 
matter accumulation and yield of maize. The study also aimed at providing the theoretical basis for the selection of appropriate 
sowing date of maize in the hilly regions of Central Sichuan Basin. The results showed that with delayed sowing date, the 
growth period (especially the period from seeding to spinning) shortened, dry matter accumulation and its contribution to yield 


decreased after spinning and harvest index decreased. However, early sowing increased dry matter accumulation after 
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flowering. Yield formation in late sowing needed more allocation and transport of accumulated photosynthate before flowering. 
The yield of ‘Zhenghong 505’ maize variety decreased with delayed sowing date, while, the yield of *Chengdan30" slightly 
increased firstly and then decreasing with delayed sowing. There was no significant reduction in yield of early summer maize 
*Chengdan30' sown on May 10 and spring maize sown on April 10. However, compared with spring maize, yield of summer 
*Chengdan30' maize sown on May 25 decreased due to shortened growth period, low dry matter accumulation and low harvest 
index. For early spring sowing, yield of ‘Zhenghong 505’ maize variety was generally higher than that of *Chengdan 30’ maize 
variety. For summer maize, however, yield of ‘Chengdan 30’ maize variety was higher than that of ‘Zhenghong 505’ maize 
variety. This suggested that ‘Chengdan 30’ maize variety had a stronger vigor under summer sowing than ‘Zhenghong 505" 
maize. Sowing date had greater effect on dry matter accumulation, yield and yield components of ‘Zhenghong 505’ maize than 
on ‘Chengdan 30’ maize. This indicated that a close attention should be paid to sowing date in maize cultivation. In the hilly 
regions of Central Sichuan Basin, the suitable sowing date range of spring maize was relatively wide, implying that the 
production obstacle was rather the contradiction between farming system and mechanized production. More attention 
should be paid to summer sowing in terms of selection of crop variety and sowing date, which should end by mid-April or 
early May. 


Keywords: Maize; Sowing date; Growth stage; Dry matter accumulation and distribution; Transport; Yield 
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Fig. 1 


Average temperature of five days and precipitation in the whole growth period of maize in the study area in 2015 
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Table 1 Sampling schedule for each growth stage during the whole growth period of maize 

4 BAYHA Growing stage 1 HH(H -) Date (month-day) 
HFEA Sowing 03-26 04-10 04-25 05-10 05-25 
HH Seedling emergence 04-02 04-16 05-01 05-15 05-30 
JR HH Jointing 05-09 05-22 05-31 06-14 06-26 
WEZ£ER Spinning 06-05 06-17 06-27 07-07 07-20 
WEZ£J& 15 d Fifteen days after spinning 06-20 07-02 07-12 07-22 08-04 
PRAHA Mature 07-23 08-05 08-15 08-24 08-31 
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Table 2 Comparison of durations of different growing stages of maize with different sowing dates d 
MR R-E) EHA Hi ik 73 Rit — RE££ pA EXE: 
T Sowing date Sowing- Seedling emergence— Jointing— Spinning- Whole growth 
reatment d EN ER : 
(month-day) seedling emergence jointing stage spinning stage mature stage period 
Al 03-26 8 37 27 48 120 
A2 04-10 7 36 26 49 118 
A3 04-25 7 30 27 49 113 
A4 05-10 6 30 23 48 107 
A5 05-25 6 27 24 42 99 
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Fig. 2 Effect of sowing date on dynamic changes of dry matter accumulation of maize varieties ‘Zhenghong505’ (ZH505) and 
‘“Chengdan30’ (CD30) at different growth stages 
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HERR. 4 AB 10 H7. 4H25 BHR. 5H 10 ART 5 H25 Bi&fR 5c. I, II, III, IV and V represent jointing stage, huge 


bell bottom stage, spinning stage, 15 days after spinning and mature stage of maize. Al, A2, A3, A4 and A5 represent five sowing dates of 


Mar. 26, Apr. 10, Apr. 25, May 10, May 25. 
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Table 3 Effect of sowing dates on dry matter distribution of maize varieties 'Zhenghong505' (ZH505) and ‘Chengdan30’ (CD30) 


at spinning and mature stages % 
LES T& HH Mt 48H Spinning stage RAHA Mature stage 
Variety ns E nr fiac Er ES] nr Esa St HR 
Stem-sheath Leaf Bract + axis Stem-sheath Leaf Bract + axis Grain 
ZH505 Al 45.44+1.04a 32.9741.39a 21.58+0.43d 16.09+0.11b 11.15+1.06a 14.26+6.16b 58.49+6.53a 
A2 40.2040.75b 34.97+0.64a 24.83+0.55c¢ 15.23x1.60b 12.78+40.49a 18.95+4.64ab 53.0342.55a 
A3 34.58+41.05c 32.65+0.90a 32.77+0.60a 15.79+2.00b 13.2742.95a 18.16+15.79ab 52.78+11.05a 
A4 45.27:0.07a 26.3741.18¢ 28.37+1.25b 24.534+3.07a 14.104£1.52a 20.66+0.17ab 40.72+4.29b 
AS 43.86+1.44a 28.56+2.18b 27.58+1.03b 21.62+0.47a 13.20+0.55a 32.08+0.52a 33.11+0.55b 
CD30 Al 45.63+1.14ab 28.43+1.06c 25.95x0.41c 20.0842.92ab 11.49+3.5la 6.86+12.9la 51.58+6.84a 
A2 47.06+0.71la 31.65+1.45b 21.30+0.74d 15.8740.78be 11.57+0.92a 8.29+4.99a 54.27+4.28a 
A3 32.8340.85c 35.2141.13a 31.96+0.28a 15.48x1.37c 12.9741.54a 9.82+7.53a 51.73+5.55a 
A4 44.52+0.89b 29.25+0.77¢ 26.23+1.28¢ 23.34+3.42a 12.43+0.20a 8.98+0.35a 45,.25+3.62ab 
AS 45.84+0.80ab 24.1840.68d 29.9740.24b 23.44+2.06a 12.96+0.30a 24.3243.47a 39.28+2.63b 
3E35 (8 Al 45.5340.68a 30.70+0.85ab 23.77+40.40c 17.96+1.50b 11.1642.28a 6.25+6.71¢ 54.63+3.97a 
eAverage A2 43.63+0.73a 33.3141.01a 23.06:0.39c — 15.5240.87b 12.1850.31a 8.63+0.64b 53.67+1.06a 
A3 33.71+0.11b 33.93+0.24a 32.36+0.35a 15.52+0.66b 12.89+0.80a 20.19+4.16b 51.40+2.75b 
A4 45.95+0.46a 27.2840.33be 26.7740.77bc | 23.6322.77a 13.25+0.66a 9.81+40.14b 43.3143.24c 
AS 44.95+1.1la 26.3741.31¢c 28.7740.4lab 22.51+0.84a 13.08+0.40a 28.25+1.48a 36.1741.30d 
ZH505 = 42.30+0.44a 30.89+0.78a 26.8142.64a 18.56+2.0la 12.82+0.33a 21.28+1.06a 47.35+0.73a 
CD30 43.18+0.25a 29.74+0.37a 27.08+2.02a 19.49+1.53a 12.21+40.23a 19.9740.58a 48.33+0.43a 
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Table 4 Accumulation of dry matter and contribution rate to grain before and after spinning of maize varieties 'Zhenghong505' 
(ZH505) and ‘Chengdan30’ (CD30) 


RAs RRE NARRE 
mh T& HH Accumulation of dry matter (g:plant ') Accumulation rate (96) Contribution rate to grain (96) 
vay BONORUM nt af nt fe mài tE mài tE 
Before spinning After spinning Before spinning After spinning Before spinning After spinning 
ZH505 Al 164.99+7.12a 214.33+3.65a 43.58+1.22b 56.42+1.22a 11.5843.30b 88.42+3.30a 
A2 161.47+3.48ab 159.57+46.86ab 50.43+1.41b 49.5741.4la 18.69+3.73b 81.3143.73a 
A3 150.37+4.74be 142.56+1.60b 52.5740.66b 47.4340.66a 11.8043.67b 88.20+3.67a 
A4 149.36+7.71c 75.10+4.29¢ 67.26+1.08a 32.7441.08b 25.19+10.01b 74.81410.01a 
AS 155.4345.66abe 67.78+2.46c 69.66+0.44a 30.34+0.44b 47.19411.13a 52.81411.13b 
CD30 Al 150.73+1.85c 143.55+6.93a 51.22+1.45b 48.78+1.45a 16.9144.37b 83.09+4.37a 
A2 162.22+1.82b 156.19+9.36a 51.07£1.68b 48.9341.68a 23.8146.68ab 76.1946.68ab 
A3 140.78+1.19d 121.12+5.75ab 54.01+41.12b 45.994+1.12a 16.02+1.71b 83.98x1.71a 
A4 174.7242.35a 82.25+8.62b 69.3242.07a 30.6842.07b 34.46x11.91a 65.54+11.91b 
AS 153.17+1.90c 72.5342.85b 67.96+1.12a 32.0441.12b 28.3843.14ab 71.6243.14ab 
Ha Al 157.86+2.64b 178.94+5.28a 47.4040.95d 52.6040.95a 14.2542.60d 85.76+2.60a 
Average A2 161.85+1.89a 157.88+5.11b 50.75x1.09c 49.2541.09b 21.2524.72c 78.75+4.72b 
A3 145.58+2.90d 131.8423.50c 53.30x0.79b 46.7120.79c 13.9142.65d 86.0942.65a 
A4 162.04+4.56a 78.6846.34d 68.29+1.26a 31.7141.26d 29.83+10.85b 70.18410.85c 
AS 154.30+2.06c 70.1622.65e 68.81+0.63a 31.1940.63d 37.7944.65a 62.2244.65d 
ZH505 156.32+3.04a 131.8740.42a 56.70£0.56a 43.3040.54a 22.8942.48a 77. 1142.48a 
CD30 156.32+1.15a 115.13+2.01b 58.72+0.56a 41.2840.54a 23.9242.18a 76.08+2.18a 
FAST AR MEF DE (P<0.05)o Al. A2. A3. A4 MAS Da 3 A 26 Eie, 4 A 10 BAR. 4 H 25 ART 5 H 10 BB 


fh. 5H25 


dates on Mar. 26, Apr. 10, Apr. 25, May 10, May 25. 


A5 HRNEK mih IEZI 505 (HZ505)50* p 8& 30°(CD30)F 42] Be 48 js AY 2 Ri] 
Table 5 Effect of different sowing dates on dry matter transport of maize varieties ‘Zhenghong505’ (ZH505) and ‘Chengdan30’ (CD30) 


Ah 5 AR Different lowercase letters indicate significant differences (P < 0.05). Al, A2, A3, A4 and A5 represent five sowing 


B HA 42358 Amount of translocation (g:plant ') HDE Translocation ratio (%) FARK Contribution ratio (96) 
Variety e Ea nt SEE = nt ZH & nr ita 
Stem Leaf Stem + leaf Stem Leaf Stem + leaf Stem Leaf Stem + leaf 
ZH505 Al 3.9946.69ab 12.0343.53ab 26.0149.05ab 18.3147.60 — 22.20-56.86 19.9746.37 6.2122.64 5.37x1.22  11.58453.30 
A2 6.15x4.290ab 15.4842.77a 31.63+5.35ab 24.8146.29  27.3344.02 26.02+4.04 9.56+2.80 9.13x1.83  18.6943.74 
A3 6.4646.05b — 11.3040.80ab 17.75+5.26b  12.15x11.57 23.02+1.49 17.50+5.22 4.29+4.02 7.5140.53  11.8043.67 
A4 6.00+7.04ab 6.2940.31b 22.29+7.13ab 22.51+9.23 16.79+2.40 20.6727.17 18.18+9.25 7.0141.16 — 25.19510.02 
AS 9.8843.88a  15.0146.03a  34.89+8.36a  29.08-4.85  33.09+9.60 30.8046.04  26.9145.34  20.28-7.99 47.19+11.13 
CD30 Al 8.46-3.52b  14.4746.95ab 32.93+5.62ab 26.8844.46  33.60+14.81  29.6144.89 14.3642.74 11.2645.41 25.62+4.37 
A2 25.90+1.74a 14.40+4.76ab 40.30+5.79a 33.91+1.70 28.03+9.17 31.57+4.52 15.1722.75 8.64-4.05 — 23.81-46.68 
A3 2.1240.29c  15.8322.53ab  27.8742.73b  26.7241.06 31.84+4.13 29.39+2.56 9.1740.23 11.7441.71 | 20.91+1.71 
A4 8.8740.91b  19.1745.60a  38.04+4.79a 24.2540.37  37.54411.13 29.564423 16.66:3.39  17.8048.55  34.46411.91 
AS 7.43+4.52b 7.79+0.80b | 25.2243.95b 24.74+6.01 | 21.0642.52 23.48+3.34 19.55x4.24 8.8441.29 — 28.3843.14 
SES Al 6.23x1.97c 13.25+5.14abc 29.4745.22b 22.6042.03 27.90410.47 24.79+4.30 10.29+1.66 8.3243.88  18.60+3.76 
Average A9  21,0322.91a  14.9443.75a —35.9755.07a 29.364345 27.684641 28.80+3.69 12.3743.57 8.8943.82  21.2546.36 
A3 9.20:3.1]d  13.5741.09ab 22.81-4.12c  19.4446.17 27.43+1.70 23.45+3.89 6.73+4.01 9.63+0.54  16.36+4.48 
A4 = 17.4443.14be 12.73+2.70bc 30.1745.11b 23.38+4.29 = 27.17+7.42 25.12+4.99 17.42+10.89 12.41-55.33  29.83415.82 
AS  18.66:2.56b  11.4053.36c 30.06+2.98b 26.91-23.10  27.08-6.62 27.1422.31 23.23+5.32  14.56:8.61] — 37.79+10.13 
ZH 505 14.5x1.34a  12.0241.13a = 26.51+1.69b 21.37-21.98 | 24.4922.04 22.99+1.78 13.03+2.17 9.86+1.46 22.89+2.48 
CD30 18.56+0.2la 14.33+0.98a 32.87+0.94a 27.30+0.08 30.41+2.47 28.72+0.98 14.98+0.60 11.65+1.59 26.64+2.18 
TANE FARM = FE B(P<0.05)o Al, A2. A3. A4 MAS RARR 3 A 26 HREF, 4 A 10 HiSTR, 4A 25 BAH. 5 H 10 Hf 


fh. 5 H25 


dates on Mar. 26, Apr. 10, Apr. 25, May 10, May 25. 
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Hih 5 NHA Different lowercase letters indicate significant differences (P < 0.05). Al, A2, A3, A4 and AS represent five sowing 


$ 2 HB x #83. RBERHEDUDIIER EL CHECKED CEA 8 5 P7 8B BI xg 


^c HER? 


KERETAS, iSByieintERUEEIBSEDA A2 
RA, AMEMA A4 mK. EKHE EAEI 
Alte HA E Ja E NHARE DAA 
mR FHASAIL, IEA 505 hE, 
HEDRA AF MAY DA SIRF‘ 30, AH 
Teas, MRA 30M KRRESKESTA BE 
Nimes, Mm iEZ 505 FERLBISR UR SB d fx SEDE 2e 
fa BS [REP H. 
2.3 HAW ECKE ESSE RUBS Bi, [X] S8 B RC DI 
HTS IAPS, (BRZUSUESS M 
BE mM FERAER(R 6). Melee, ‘iE 
ZI 505° Hr S SP HR RA ee A te Ee A 30 5, “IE 
ZI 505 Fl RE 30 Wee 5 MER MW SRAM 
213173 38.291 20.9% Matin ARS, "1IEZT 505’ 
B9r-sE(Y)EBTSBHQOSERIDERHE, CS PBA, 


EWAARA Y=7 815.3-83.96X (R°=0.970 4^), FHA 
fe HEIR 1d, SIREN 84 kg hm 7; p 8 30 B9p7 & 
ERRER mig Eu, bLA B 10 ARADEA, 
ze GBS BAYER mk, (Bff 5 A 10 H(AA4 RN) 
BU TE Rb LP IBE RUD, Z e CRUS SA IERI, 
FAA AK 30 DASH, GRIYE S5 A 10 Aa 
Th, WHBMSABE RT. 

BHT SHAAN RMR, "1EZT 
505°F0 RE 30 8 BRN RS FS AHR SD BA: 
‘TEST 505" HRK., FETE. TAMBOR A EB E8388 
RAHR SENS, SMP She zee; kee 
30 BST AL (5 ES HS RAYE IR T PARES, FRI AT LC DG 
AHER SCH ARRERA ARRITI, 
iin F877 2S RAN ea), RARA EREK 
RA 30 NRK MEM IS. 


#6 HERA EK mF IEZI 505'(HZ505)40* 5 8& 30 (CD30) && t HH p, A RA 8 Df 
Table 6 Effect of sowing dates on grain yield and its components of maize varieties ‘Zhenghong505’ (ZH505) and *Chengdan30' 
(CD30) 
Er HERA BRL T&K FAITA {TUR TAS PE 
Variety ges Ear pue Ear length Row number Grain number 1000-grain weight bee 
ate (ear-hm ^) (cm) per ear per row (g) (kg:hm ^) 
ZH505 Al 5.0540.28a 19.62+1.15a 20.25+0.68a 35.8743.23a 276.3746.02a 7 593.44+203.96a 
A2 4.60+0.21ab 21.37+1.35a 9.50+0.30a 34.70+1.24a 255.00422.25b 6 450.674564.36b 
A3 4.88+0.03a 19.32+0.48a 9.23+40.5 lab 23.27+1.64c 255.104£21.56b 5 816.52+889.85b 
A4 4.62+0.46ab 16.53+1.70b 8.9741.75ab 30.07+3.46b 159.87+8.10d 4 199.174626.06c 
AS 4.21+0.15b 13.86+0.22c 7.63+40.58b 22.50+1.42c 196.47+411.79¢ 2 421.86+4201.41d 
CD30 Al 4.93+0.30a 16.19+0.79¢c 6.09+0.81a 21.73+5.87b 304.43+21.1la 5 559.74+455.83a 
A2 4.58+0.34a 20.95+0.04a 7.43+0.39a 36.33422.24a 287.17x17.49ab 6 666.05+1178.43a 
A3 4.53+0.05a 20.52+0.75ab 7.47+0.25a 21.9741.78b 271.60412.41be 5 868.60+650.73a 
A4 4.80+0.26a 18.96+1.70b 6.77+1.63a 30.57+5.59a 227.33413.56d 5 885.15+851.13a 
AS 4.0940.03b 15.8550.39c 7.6740.87a 19.77+1.49b 251.53414.36cd 3 589.574220.61b 
PHA Al 4.99+0.09a 17.9140.47b 8.17+0.28a 28.80+4.03b 290.40+13.54a 6 576.594319.77a 
Average A2 4.59+0.18b 21.16+0.66a 8.4740.33a 35.52+1.47a 271.09418.58b 6 558.36+580.67b 
A3 4.71+0.04ab 19.92+0.20a 8.35+0.35a 22.6240.75c 246.70+42.52¢ 5 842.56x411.62c 
A4 4.7140.32ab 17.75+1.66b 7.87+1.6la 30.3243.95b 193.60+10.52e 5 042.16+657.33d 
AS 4.15x0.07c 14.86+0.24c 7.65+0.58a 21.14+0.15¢ 224.00+7.98d 3 005.71+9.60e 
ZH 505 4.67+40.14a 18.14+0.21a 9.12+0.69a 29.3040.27a 221.9043.48b 5 296.334260.47b 
CD 30 4.59+0.08a 18.49+0.33a 7.09::0.40b 26.08+0.53b 268.40+43.24a 5 513.82+188.10a 


REDS SAR ME FEB (P<0.05)o Al. A2. A3. A4 AAS DAUR 3 A 26 APA. 4 H 10 ARB. 4 H 25 ERR, 5 H 10 Ef 
Th. 5H25 APh 5 HB. Different lowercase letters indicate significant differences (P < 0.05). Al, A2, A3, A4 and A5 represent five sowing 


dates on Mar. 26, Apr. 10, Apr. 25, May 10, May 25. 
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FAESA ENRAIAR RAE k 
KA! RR, FUARREZ, FASS 
MBa AAR, WARFARE 
RRD tA APA AA, FHER PE PHB RAH AY 


FHEARRA 0 AAA, EAR AFHIR 
ASHE RAASREBSA, PREATYR 
PRATT RAT RIK, FR RHRAN REM, H 
REEFS IAT ia], MFR SSO MMR; M 
ERDEKES, SEDI, FHAR 
AEG. IEA AAFAA RESER 
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IES ERMHIGEER, EA 5051ta FHA 
FREERIDER AF, FERS 
A Fi8 HOt ££ Je F2] E $888; BER. 307 HE ZEB. AF 
4) ITA SR EE SHB RABY RUD ERI AS], (RRR AF 
FHARR 

ER ERI IR AEB: BREA 
(ERNE, eli Ede ESI ah Is 
MAAC I TEC PX B 8 UC i E F IR B Re; — BD 
4 HEB A PUE ET ERSTER. FEH 
[B EEEE TE EFE RI rRZRBSIBUPEEI T, MARHA, E 
KFA Bt ERASER BRA BER S 
42 7 AP ALY AKA 78%~84%. PARARE 
T, RRA BSN A P H AA A BS o2 BA E 
AL 62.22%~86.09%, BB TE HBIEOR SBS, H 
BF Bé $8 AY AF Fur Ee dk ER KSEE ARAN 
A, DHS EA 505, ED IG BE S BE IZ DD E S s 
HAN BH, RERO RUE, Wem SIHBSIXCSD MD 
RR, kid m ROSURERLBS a BA EET De im P7 EE B EB 
ETB Tt. 

IGN AFIFEKSERNHG SARA 
MARE, PEKF SKE, m E A 
RSFMRRAWNSD BOK. Aid RRA, 
HATS MRE KAN SB, (BEZDEBVTE 
EMES Em BIGE- EER, 1641 505 hrs 
PERH HERTE, ME 1 BRAG A 25 ARRA, 
FAs M AS AEPA E, RAEAN A2 
A A3 MIB TS) 49.99%, RAZMI ERAH, 
MERREJ; MWA 30 hI EE HER E 7c 
KHAA eRe (is, ME 2A 10 ARE 
RA, PREGA 10 PSAE Set zrz, (8 
FEG A 25 AHURA, RAZMI EE 
WRK, MS PRET RGR. 


4 it 


AN GR C2 SR Ae AA, JA Er ERIS EKE 
ETMARASRAWHTNN RRS DAS ESE 
HKEE, itz BA Site HUBS. 
BREAN aR, BRN CH AMR, 
Ate ES EBECA B SAE TF CER PRECARI 
BEDS MU (CAE PI BUR], WE CE ak PABA AF 
MUA AKER, BSA ARE ATR tt, BBA 
BEANNE KH, BEES, 
PSNR RREATSS. WHER E)AM 
ARE E, EF VIE EPH ASK eH, NE 


SHARMA MAM: EA, Mitzi won 
Ph, SANG SW BY AS 30°; ERRATA IE, BY 
TET EIE ABI Si, ABE 5 AEP, fr 
WEAKER SHA EBNF MRR. 
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